Noise-induced hearing loss is a highly prevalent occupational injury, yet little is known concerning the signals controlling normal cochlear sensitivity and susceptibility to noise-induced trauma. While the corticotropin-releasing factor (CRF) system is involved in activation of the classic hypothalamic-pituitaryadrenal axis, it is also involved in local physiological responses to stress in many tissues, and is expressed in the inner ear. We demonstrate that mice lacking the CRF receptor CRFR2 exhibit a significantly lower auditory threshold than wild type mice, but this gain of function comes at the price of increased susceptibility to acoustic trauma. We further demonstrate that glutamatergic transmission, purinergic signaling, and activation of Akt (PKB) pathways within the cochlea are misregulated, which may underlie the enhanced sensitivity and trauma susceptibility observed in CRFR2 -/-mice. Our data suggest that CRFR2
Introduction
Corticotropin-releasing factor (CRF) is a 41 amino acid peptide critically important to hypothalamic-pituitary-adrenal (HPA) axis function (Vale et al., 1981) . While three receptors have been cloned (Grammatopoulos and Chrousos, 2002; Bale and Vale, 2004) , only CRFR1 and CRFR2 are expressed in mammals. In addition to its role in HPA axis physiology, CRF and its receptors are expressed in the central nervous system (Sawchenko et al., 1993; Van Pett et al., 2000) , suggesting functions for CRF beyond its classic hormonal role. CRF receptors are involved in sensitivity to stress and anxiety (Smith et al., 1998; Bale et al., 2000 Bale et al., , 2002 Kishimoto et al., 2000; Vetter et al., 2002) , cellular stress responses of the skin (Slominski et al., 1998; Slominski et al., 1999 Slominski et al., , 2000 Slominski et al., , 2001 , mood disorders (Nemeroff, 1988 (Nemeroff, , 1992 Nemeroff et al., 1988; Bale and Vale, 2003) , energy balance and metabolism (Pelleymounter et al., 2000) , hemodynamics (Brown et al., 1986 ), vascularization (Bale et al., 2003 and differentiation of neuronal dendrites within the hippocampus (Chen et al., 2004) .
Within the cochlea, hair cells are responsible for encoding auditory stimuli, while various support cells are important for homeostatic regulation of the endolymph, a specialized fluid of the scala media bathing the hair cell apices. Endolymph is an unusual extracellular fluid by virtue of its high potassium content, and relatively low calcium level. The exact ionic composition of the endolymph can be altered by acoustic overexposure (Marcus et al., 1998; Jentsch, 2000; Housley et al., 2006) and by other endogenous signals, that alter cochlear sensitivity, thereby serving a protective role against release of potentially excitotoxic levels of glutamate from the hair cells.
Because cochlear hair cells are spontaneously active, and are constantly stimulated by the environment, the cochlea is under constant physical and metabolic stress. Damage and subsequent loss of cochlear hair cells results in permanent hearing loss in mammals. Although noise-induced hearing loss is the most prevalent occupational injury reported in the United States, knowledge concerning mechanisms underlying susceptibility to noise-induced hearing loss, and general protein expression changes that take place within the cochlea in response to noise exposure, is incomplete. We have previously demonstrated the existence of urocortin, a CRF-related peptide, and CRFR1 and CRFR2 in the murine cochlea (Vetter et al., 2002) in regions involved with homeostatic regulatory functions of the inner ear, as well as neural processing of hair cell responses. Given that other systems such as the skin use local CRF signaling to maintain homeostasis and protect against physical damage, we hypothesized that the CRF system may play a similar role in the inner ear, and may serve to protect against pathologies such as noiseinduced hearing loss. We therefore investigated whether CRF is expressed in the cochlea, determined the role of CRFR2 activity in cochlear function, and attempted to define some of the possible mechanisms by which CRFR2 may exert its protective effects using a CRFR2 null mouse line. 
